What is claimed is: 

1 . A method for use in the fabrication of integrated circuits, the method 
comprising: 

5 providing a substrate assembly having a surface; and 

forming a diffusion barrier layer over at least a portion of the suiface, wherein 
the diffusion barrier layer is formed of RuSi x , where x is in the ran^e of about 0.01 to 
about 10. 

10 '2 . The method of claim 1 , wherein x is in the rang^bf about 1 to about 3 . 

3 . The method of claim 2, wherein x is abo^rt 2. 

4. The method of claim 1 , wherein ffivpxtiffis barrier layer includes depositing 
1 5 RuSi x by chemical vapor deposition^ 

5 . The method of claim 1 ^heretfTfokming the barrier layerjncludes: 
forming a lay^of ratfcemrim relative toa siliconcontaining region; and 
performing'an ang^tfo form RuSi x from the layer of ruthenium and the silicon 

20 containing region. 

6. The meth|2fcl of claim 5, wherein forming the layer of ruthenium includes 
depositing the/layer of ruthenium by chemical vapor deposition. 

25 7. The method of claim 1 , wherein the method further includes forming at least one 
additional conductive material over the diffusion barrier layer, the at least one additional 
inductive material selected from a group of a metal and a conductive metal oxide. 
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8. The method of claim 5, wherein performing the anneal to form RuSi^tficludes 
performing an anneal at a temperature in the range of about 400° C to^bout 1000° C 
for about 0.5 minutes to about 60 minutes in an inert gas atmosphere. 

9. The method of claim 8, wherein performing th^anneal to form RuSi x includes 
' annealing the layer of ruthenium and the silicon containing layer at a temperature of 

about 500° C for about 5 minutes in a nitrogeyatmosphere. 



10. 



The method of claim 5,>herein / sUicon containing region includes the at least a 



portion of the surface. 



11. A method fo/use iniife formationTJf axapacitor, the method comprising: 
forming a/first electrode on a portion of a substrate assembly; 
forming^ hjg^tiielectric material over at least a portion of the first electrode; 
and 

forming ^second electrode over the high dielectric material, wherein at least one 
of the first and/4cond electrodes comprises a barrier layer formed of RuSi x , where x is 
in the range pi about 0.01 to about 10. 

12. T4e method of claim 1 1 , wherein x is in the range of about 1 to about 3 . 



13. / The method of claim 1 2, wherein x is about 2.0. 

If The method of claim 1 1 , wherein the barrier layer is formed by chemical vapor 
reposition. 
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15. A method for use in the formation of a capacitor, the method comprising 
providing a silicon containing region of a substrate assembly; 
forming a first electrode on at least a portion of the silicon containing region of 

the substrate assembly, the first electrbde comprising a barrier layer/f RuSi x , where x is 

in the range of about 0.01 to about 10; 

providing a high dielectric material over at least a portion of the first electrode; 

and 

providing a second electrode over the high dielectric material. 
*16. The method of claim 15, wherein x jsu*4e range of about 1 to about 3. 



17. The method of claim 1 5y^ere Wftfrming the barrier layerjpcWdes: 
forming a layer of r>ru4iium^th\at least a^ojjion^flhe silicon containing 

region; and 

annealing the/layer of>dthenium formed on the at least a portion of the silicon 
containing region ijfesulting^n the RuSi x barrier layer. 

18. The method o/claim 17, wherein forming the layer of ruthenium includes 
depositing the laye/of ruthenium by chemical vapor deposition, the layer of ruthenium 
having a thickne/s of about 10A to about 300A. 

19. The/method of claim 18, wherein the layer of ruthenium has a thickness of about 
50A to about 200A. 

20. / Thememodofclaiml9,whereinmelayerofrumemumhasathicknessofabout 
100A. 
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21 . The method of claim 1 8, wherein annealing the layer of ruthenium formed on the 
at least a portion of the silicon containing region includes annealing at a temperature in 
the range of about 400° C to about 1000° C for about 0.5 minutes to about 60 minutes 
in an inert gas atmosphere. 

22. The method of claim 15, wherein the RuSi x barrier layer is fopned by chemical 
vapor deposition using a ruthenium precursor and a silicon precursor. 

23 . A method for use in the formation of a capacitor, the method comprising: 
providing a silicon containing region of a substrate assembly; 

forming a first electrode on at least a portioft of the silicon containing region of 
the substrate assembly, the forming of the first^fcctrode comprising: 

forming a barrier layer of Ru^Vhere x is in the range of about 0.01 to 
about 10, and 

forming one or more ^d^tive layers relatiyeio the RuSi x barrier layer, the 
one or more conductiye%er/ formed oprrfeast one of a metal or a conductive 
metal oxide; 

providing a Men^ele/tric material over at least a portion of the first electrode; 



and 



providing/^Becoikl electrode over the high dielectric material. 



24. The method/f claim 23, wherein the one or more conductive layers are formed 
from materials se/cted from the group of Ru0 2 , Rh0 2 , Mo0 2 , Ir0 2 , Ru, Rh, Pd, Pt, and 
Ir. 



25. The/method of claim 23, wherein forming the barrier layer includes: 

forming a layer of ruthenium on the at least a portion of the silicon containing 

f A 

region^and 
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annealing the layer of ruthenium form^d^n the at least a portion of the silicon 
containing region resulting in the RySj^^?ier layer. 

26. The method of cl^t^lV^erein the RuSi x barrier layer is formed by chemical 
vapor deposition usiffg a ruthenium precursor and a silicon precursor. 
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27. A s saniconductor device structure, the structure comprising: 
a substf&te assembly including a surface; and 

a diffusion bahi^r layer over at least a portion of the surface, wherein the 
diffusion barrier layer is forrh^ of RuSi x , where x is in the range of about 0.01 to about 
10. 



28. The stmctureW claim 27, wherein x is in the range of about 1 to about 3. 



15 29. The structur<\o\ claim 28 > wherein x is about 2.0. 

30. Thfesgtructure of claii^J, wherein the at least a portion of the surface is a silicon 
containing surface and further wherein the structure includes one or more additional 
conductive layers oyer the diffusion barrier layer formed of at least one of a metal and a 
20 conductive metal oxide 
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3 1 . The structure of claim 3(/wherein the one or more conductive layers are formed 
from materials selected from theVrVup of Ru0 2 , Rh0 2 , Mo0 2 , Ir0 2 , Ru, Rh, Pd, Pt, and 



. 32. A capacitor structure comprising: 
/ f a first electrcde; 

a high dielectric material on at least a portion of the first electrode; and 
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* * 



a second electrode on the dielectric material, wherein at least one of the first and 
second electrode c^mgrises a diffusion barrier layer formed of RuSi x , where x is in the 
range of about 0.01 to abobtsK). 

5 33. The structure of claim 32, wherein x is in the range of about 1 to about 3. 

34 The stmehire of claim 32, wherein the diffusion barrier layer of the first 
electrode is formed On at least a portion of a silicon containing region and further 
v wherein the structure inchades one or more additional conductive layers over the 

1 0 'diffusion barrier layer formechf at least one of a metal and a conductive metal oxide. 

35. The stmcturVfcf claim 34, wherein the one or more additional conductive layers 
are formed from maKtials selected from the group of Ru0 2 , Rh0 2 , Mo0 2 , Ir0 2 , Ru, Pt, 
andlr. \\ 
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. 36. A integrated circuit structure comprising: 
I Jfl ' a substrata assembly including at least one active device and a silicon containing 

region; and 

an interconnect formed relative to the at least one active device and the silicon 
20 containing region, the interconnect including a diffusion barrier layer on at least a 

portion of the silicon containing region, wherein the diffusion barrier layer is formed of 
RuSL, where x is in the range of about 0.01 to about 10. 
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37. The structure of claim 36, wherein x is in the range of about 1 to about 3 . 

38. The stmctttfeW claim 36, further comprising a conductive contact material 
formed relative to tifte diffusion barrier layer. 
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